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ABSTRACT ^ . 

^ This^ study lookQ^d at the relationship between 
mother-infant' interaction' and children's perfdrmarice on cognitive 
measures at age 6. The data on mother-infant interaction iT^e 
collected for 30- middle class and 3t) workirig cl&ss, first born * 
Caucasian girls, 10 months of a^e. The data coilection consisted of . 
observations made in the home and measures taken in a Alaborai^bry , 
setting* In the. foTJowup study 5 years^laterV 25 of tffe original 
middle <?las/ children and 21 of the working class children were ^ * - 
tested with the Illinois T^st of ,P^ycholing.uistic Ability ,' the • ' 
Peabody .Picture Vocabulary Te^t, and the. Hatching Familiar Figures 
Test. The results indicated/"that, f or the';mid41e class group, many^bf 
the variables.' measu^Qd . at home ' wejre^sdgni^icantly cdtr^lated wi^ 5 
later scores on cognitive^ tesjts. Although fewer cqlrrelations. were 
significant for th^ working class group, most were in the same . . 
direction a.s for tfie middle class jgroup* Analysis of tlie laboratory 
data and tlie scores on i?he colgnitive tests revealed -a highly * 
consistent set of correlations between early attachment mea^sures and " 
later t4st scores, especially for the middle class group, i Its was 
^concluded fthat mother;&v interactjions with inf ants^t the age o'f 10 ^■ 
months were clearly^ reial^jed to the children's cog.nitive t.es^t 
performance- at age fin (JHB) 
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Mother - Infant Interaction and Intellectual 

^ Functioning; at ^Age Si* * v 
Steven R, Tulkin and iPrances E. Covitz ^. 
jState University of New York at Buffalo ^ . ^ 



tn 1967, we be§an a steady of tHe effects of experience on infant develop- 
ment ^ tftrough which we hoped to specify some of the differences in .home 

* ° ' ■ •* 

experientea between children of different social classes? who ,we could 

■ * . ' .. ■ ■ 

predict from other studies (e.g., Tulkin, 1968) — would later diffe^r signi- 

f leant ly in IQ and school achievement, as we^iL^as morq sl)eciflc measures of ' 
cognitive style such as ' reflectivity- impulsivity. Most of the objectives 

from this early study were achieved^ Specific behavioral differences in ' > , 

* ■ • . ^ * * ■ 

the home experiences of infants from different social classes were reported 
CTulklti &.Kagan, 1972). Social clas$ differences were also found on varic^us 
measures of early cognitive development, e.g.^ differential responding to. 

mother's voice and stranger *s voice (Tulkin, ,1971, 1973a), and differential 

% . " ' ' ' ' ■ ' * 

respond^ic^ to-*meaningful and nonmeaningful speech (Tulkin, in press). We 

were- quite puzzled, however, by the failure 'to find significant" correlations 

between home experiences and laboratory findings, which --In some ways 

left us no closer than we were before to defining the specific experiences, 

<\ ' . , • . ■ . ■ . 

^ '-. * - s 

throi^gh .which ^sotlal clasisi had its effect; on develops^ent ; again, social 

class had eluded definition ^ V . ' 

VI This left the nagging question of^ whether the differences .observed in 
these infants were really important fot lat;er development; and to answer 

this .question we needed to d6?'a follow-up. ^ . • ' 

* -^^ . ■ 

,\ . - . Method 

^ '• ■ • * . - &. ■• 

The Infants who were followed up came from the sample .which we h^ve 
/Reported on in previous pbblica^ons: 30 mlddle-cl^fi^s and 30 working-class 



lO-month' old first borti Caucasian girls. For the infancy study, e^ch 

►subject was** observed at home twice, each time for .two hours. Behaviors were 

.0 • , • , . - ; 

'recorded every five seconds, and interaction variables were constructed 
(e.g.-, "percentage of reciprocal vocaj^ization" is defined by the percentage , 
of times an l.ifant vocalization was followed by a- maternajb^ vocalization in 
the same or immediately following five-second interval; ^'interaction se- 
quences" ar^ defined as periods of timeT during which mothen and infant are 
respp/hdirig to each o^zher" in any modality, within five seconds of each person's 
bJhaviois), More details o-f-the home observation methodology can be found 
in Tulkin and Kagan- (1972) . ' ' - ' 

In the labora'tory infants wfere' seated in a^high chair and pres^erited 
various- Btimttli. Vocalization, looking behaviors, heattrate decileration, 
and physical movements were coded, infants ^ere a® o .observed in a play ^ 
session consisting of qn initial adaptation period/ followed by pi?esentation 

' of three single toys for four minutes each, follovyed by two "conflict ' 

t^rials in which they were presented with an did toy th.lt they had just played 

with, and a new toy which they had not yjst seen. (These pairs of toys 

had been equated for intrinsic attractiveness in a pre-test done with 

another group of infants). For mdre details on the laboratory methodology 
.* ^ * 

see Tultein (1971, 1973a ,^b, in press). 

-» 

Finally a'^se'paratiorf session took place in x^hich infants were given all 
the toys to play witlfi, and after they had played for 3O seconds, mother was 
signalled to leave ^ the room. ' 

The major problem with follow-up studies is locating subjects. For- 
tunately through'' a great deal of good detective work, we were able to locate 
2& of the 30 middle-class subjectrs and 23 of the 30 working-class subjects 
(although two working class families refused to participate in the follow- 
up).s There are no differences in terms pf the 10-month data between subjects 



who could and could not be located/ For the follow-up, the subjects, who 
were .between 5% and 6% years old, were visited at liome on two separate 
occasions,, and after a warm-up period, the tests were administered. We 
were .'interested in' ej^amining relation* between early assessments and Ian- 
guage development so we administered the-Illiiiois Test of Psycholinguistic 
Ability.. We al^so gave subjects three dolls and asked them to make-up a 
.s^bry. These stories are currently being analyzed by Deborah KelleiJrCohen 
' in the Department of Linguistic^ 'at 'the University of Michigan. We were 

^ilso interested in a general IQ measure, and administered the Peabody 
' Picture Vocabulary Test. -Finally, since we had some measures from, the 

earliei study which could be seen as 'related to the i^eflectivity-impulsivity 
dimension, we administered the l^afeching Familiar Figures Test. 
I ■ ' Results 

. Table 1 report"? correlations between hoi£e observation Variables and 
! summary scores from the follow-up tests^^Many of the home variables are 
'^gnlficantLy related to .scores on all 3" tests in the middle-class group, 
although none of the -observation variables is related to the latency mea- 
sure on the Matching Familiar -Figures Test. The home observation variables 
which yield the highest correlations involve reciprocal interaction between 
mothar* apd infjant. 'The mean length of the three longest interactions at 
10 months correlates .69 (p < .001) with ^the mean for the I.T.P.A., and 
--.41 (r < .05) with the n\imber of errors on the M.F.F. 

It is important to note that these findings do not argue that the 
mothers have "done something to the infants which la^^ make them smarter. 

The iitiportance of the role of the 'infants is^ evident ftom the correlations 

2 

between "infant vocalizations at 10 months and test scores at age six. 



Peggy Rubafh has just begun a study in which we will be as ses^ng infants 
immediately aft^r birth, and again at 10 months, in order to attempt to 
separate but the infant's ovn contributions to both mo ther- infant. inter act i6n 
and later cognitive development, *' * \ ' / 

In the working- classf group fewer correlations were significant, a Ithotigh 
most .were in the same direction as the mtd^Ie-clasa data. 

Table 2 presents correlations between 10-month laboratory assessments 
and* test scores. Differential looking at mother and stranger after hearing, 
their voices was significanj:!^ related to test scores in both classeis, and 
"differ.ential vocalization after meanirii^l and honmeiiningful speech correlated 
x^it^ scores in the worfcing-claas group. Latency to touch toys in the play 
session was not positively related to latencies oii the M.F.F., suggesting 

* * ► ^ -3 

^that different processes may be involved in these behaviors. Time playing 
with new toys during the '^conflict*' ^trials correlated ,with test scores in 
the middle- class group only, . . - ^ ^ 

The most consistent findings related to laboratory assessments involve 

the relationships between* variables reflective attachment and later test 

»^ - ■ ' 

scores, especially, within the middle-class group. Fretting during separation, 
reduced playing when mother was gone, and shorter latencies to approacli 

^ - 1 

mother when she returned were all significantly correlated w^th test scores. 

0 » : ■ . 

Group means further portray the differences: middle-class infants '^who did 
not approach their mothers had a mean I.T.P.A* score of 41. 7 . in contrast 
to 44.9 for- the approachers. Non-approachers were 10 points lower on the 
Peabody, had 50% more errors on the M.F.F,, ^nd had a mean M.F.F.. latency 
which was less than half of the latency of the approachers. 

h * 

Discu&feion 

Itr is clear from the data presented .that what is going on ±n infapts? 



lives at age 10 months Is relate** to test p6rto3gff»ance at age six. Again we 

ws^nt to emphasize that we dre .not ptashi'iig a "causative' interpretation. 

Further we are' not arguing t,hat the infant's experiences at 10 months 
- * ■ ■ • „ . ■ ' 

• represent the critical' input for the development of the intellectual skill^s 

. assessed In the follov-ub. There is no doubt that the mothers whb interacted 

a lot with their infants at age 10 months continued to interact positively 

.^.with their children as they grew up. Since we didn^'t do longitudinal .ob- 

servations, we don't kn^w°-the specific types^of later maternal behaviors 

■Which could be .reflated to the "earlier observations. Even on a gross level, 

i. J, ■' 

■'bowfevfer, we- found^r^lationships: .Fc)i- middle-class subjects, the nenJbfer 
of siblings in the family at the time of the follow-up was positively 

■;■ ." . - •. . * ^ . 

correlated with the amount^ of time mother spent over two f'^et away from , 
"^he child at 10 months (ri=.38, p < .05), and negatively correlated with 
^percentage of response ^ spontaneous frets (r--.50, p < .01). "In the' 
workdkig- class group, lO-montJii^home variables were significantly correlated ^ 

. If 

^ With the number of months between the subject a^d her next oldest. sib .(e.g./ 

Interaction sequentieSj r<56, p < .01; per center espopse to spontaneous frets, 
' . ■ • , 

, r=.58, p < fOl; time over two feet away, 17=-. 52, p <.01). So, while we 

cannot talk about direct causality^ we can talk .about a process which 

.4 * * 

begins in infancy and continues as the child devisAops. 

It is essentvial to emphasize the importance of cultural values for 

any assessment ofc continuity • Kagan and Klein '''(19 73) have argued, based 

on^ data' from Guatemala, that there is more resiliancy from infancy to 

childhood than we had previously r.ecognized. lijhat vie aeed. to understand 

is that in Guatemala there ±& also a discontinuity ^in parental attitudes 

concerning^ the nature of children^, in which infants are seen as passive ' 

beings not needing .stimulation, and in fact, needing some ptirtfectioA frfcm 



from .'Stimulation, 'As* the children 'develop, they are seen <!iff erfently. • 
In- contrast, datd from maternal attitude scales given to mothers inirthe 



'present study showed that the niiddle- class mothers of lO-montlj old infan|:s * 
^ believ%d that reciprocity between a' mother and her infant is important, 
and Tulkin and Cohler (1973) reported cdtrelati'ons bettfeen adoption of 
^ ^ tKis i^ew and behaviors reflecting positive interaction. The lower magni- 
tude of jthcf correlations for follow-up data-in the working-class group may 
.« . be attributable' to changes in attitudes of mothers toward their children, . 
• similar, tp the case in Guatemala. 

\ " TTho correlations between 10-month laboratory variablfes and six year' 

. . "test scores 'came as an 'exciting surprise, because fbr the most' part, 10-mpnth 

lab vaj^iables were aot ^jorrelated with home observation variables. Ttet 

* • * . " 

they apparently tapped into ptocesses whiQh ^tre related Eo plater performance. 

The biggest surprise was the highly consistent .set of correlations between 

att&chment measures and l£^^er test scores. Mary Ains;(*;orth, Silvia Bell, 

and others have emphasized tl^e relationship between attachment and 'COg- 

o nitive development, and the present data add considerable validity to 

^ this argument: the importance •'ot the relation between affective and cog-. 

! nltive variables id infancy needs to be more carefully explored if we hope 

. tp understand continuities and cliscorltinuities in early development . 
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These correlations are 1 owe*r7^we^^er , if we jpst look at' vocalize- 
tio|j>. of >the infaht whea n^t involved in •intdracti9n with inother . ".A solitary 
^ * .vocalization ratio was constructed, -defined as the amount of infant vdcali- 

zation while mother was ovet two feet away divided by th*e total amount 

1 . * " > ■ • ■ ^ ^ 

of time the mother was over two feet away. Solitary vo)calization was not 

significantly correlated with I.T.P.A. mean, but was correlated with 

errors on the. M.F.F./ (r»-.55, p<^l). 
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Table 1 

Mother-Infant Interaction jand Test 
Performance at Age Six 



Middle Class. 



Working, class 
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rcPA 1 

,Mean^ 


?Qabody 


•M.^'.F.-./ 
Errors 


MFF 
Lat 


ITPA 
Mean 


Peabody 
IQ - 


. ' I 

M.F.F. : 

tErrori 


MFF 


Time Over 2 • Away 


-,22 i 


-.46*' 


■i . ' ■ ■ ■ " 
..47* 




-:»42 


-;25 


^ .51* 


-.09 , 


Interaction Sequences 


.55** 


' .21 


-.46* \ 


*.03' 


.33 


.04 


-.35. 
— — — 




In*fant, Vocalization * * i 


, .51* 


.21- 


-.64*i«f^ 


.31 j 


.07 


.20 


.12^ 


-.01 


Maternal Vocallzatiot 


.39* i 


.16 , 




-.12. 


^.32 


,.09 


'-.49** 




Reciprocal Vocalization 


v/ ■ 1 

«' .49* 


.16 


I-.-27 ' 


-.11 • 


.24 


' ..oi • ^ 


-.38 


-.02 

I. 


Environmental 6b j ects 


.40* 


- V- y'. - "'" 
:"l9 i-.-34. • 


• :35 1 


. 55;* .44'" 


• 

-.31 , 


.14 " 


<j ft . 
Titne'^in Playperf" 


-.33 


-.43* 


" .50* 


-.11 


-.19 


-.20 


, 1 


' .18 


TitDQ^ with^No Baric iers 


' ;22 


,■' ".31 ' 


-.39 


.11 




.43 '° 






Time Holding Infant 


.22 


.48* 


'i ■ ■ ■ ■ 


-.06 


-.18 -.32 


.06 


-.27 


Mei^n Length Held 


.07 


L .33 


-,-21 


.01. 


-.39 


-.48* 


1 

f. .24 


.0/f^. 


EntertaiX-flnfant * 


.13 


; .45* 


i-.35 


' .13 


.26^ -.09 


-.06 

' w 


■ 

-.31 


Give Objects to Xnf^nt 


^ .27 • 


.40* 




t 

.26 


-.38' 


.29 


^.04 



->.27' 
1 1- 


% Response to Sppnt^- 
eoup Fret \ 


i .50** 


.37 


i 

;-!36 


.09 


j .32 


-J ; ~ 

i \ 


-.46* 


.06 


.-f 

% Response with Vocal - 
ization ' o 


j .29 


• .37 


1 • 

I-.51* 


.26 


1 

1 

1 -.44 


i 

' .29 


1 
! 

-.6a**j ' 


Prohibition Ratio 


; - .31 


-.46* • 


1 ■ 

[ .31 


-! — ? 

i .04 


i \"" 

-.15 


-.02 ^ 




/Play EpisoSes 


.28 


_ .16 _ 


1 

: -_. 4e * . 


1 


.56* 


i .43- 


: -.29 


r 

.13 


Meaft of 3* Long Inter- 
acts 


i . ' 
:• .69** 


^15 _^ 


i 

. -..'41* 


i 

• .08. 




; -.09 -.24 


'-.20 



( 



* p '< .05 
** p < .01 
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Infant Lab Variables and Test Performance at Age Six 



ITFA 
|lean 



.06' 



Differential voc after 
mieaningful & norimeaningtulj 

Differential looking a^ftetj 
mother & strangeic voices | .37,, 



Latencies, to touch 
toys in plaly sessions 

, Time plajcing wr^th new 

Aaount of fretting 
during separation' 

Latency to approeJch"* 
.JB^jtrafter separation 
• ^ ^ I 

Time playing with toys^^ ! 
during separati on ,, ■ 

* .05' 

^ ** .01 



-.38 
.46* 
.51* 

-.45* 



Middle Class . 



Pea- 
body 



.12 

.21 



MFF 
Lat 



MFF 
errar 



.04 



.33 



1.44* n.i2 



.55* 
-\09 
-.37' 



.06 



.59*^ 

■ h 

-.63** 



.37 J, - .3(L L -^06_ 



Worklnp Class 



•-.06'^ 
•j,44* 



'.-?ea- A % . 
UPA !^bO<3y . mf j MFF 
Mean . j_ °' 

• i 



I 



.37 ' .39 



°.28 



-.37 



„45 



.46* 

7 


-.10 


-.26 ; 

1 




;25 


' - .51* 


".22= . 

1 

1 


* 


.42* 


.24,.. 

4 


3 

.09 » 

1 




.67** 


-.14 


-.11'^ 


• 


.25 ' 


! - .62** 


-.31 







.49*' .46 i '"AB 
■.52* 



,26 

'it 

■ - J 

= 27 
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